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A square corrugated waveguide antenna is oue of at-
tractive candidates for the remote steering launcher in 
Electron Cyclotron Heating / Current Drive ( ECH / 
ECCD ) at International Thermonuclear Experimental 
Reactor (ITER). The movable mirrors to control the 
launching angle is not required in a vacuum vessel of 
the device, where is neutron-irradiated, and is in strong 
magnetic field. The simple structure of the antenna sys-
tem is advantageous on the point of view of mainte-
nances. Recently, the remote steering antenna attracts 
a lot of interests in both of theoretical and experimental 
works. 
The TRIAM-1M tokamak has super-conducting 
magnet coils to generate the high field up to ST. The sys-
tem with a 170GHz gyrotron was prepared for the ECH 
experiments with a fundamental heating scenario[1]. 
The circular corrugated waveguide antenna was used as 
a launcher for the experiments. For the ECCD experi-
ment, a new antenna system that makes the launching 
angle controllable is needed. In the tokamak, there is a 
long distance between the plasma and the device port, 
and are not enough space for a mirror array to be in-
stalled in the vessel, due to the large bell jar for the mag-
nets, The remote steering antenna is one of a few choices 
for us to carry out the ECCD experiments. An operating 
frequency and a heating scenario are in the same manner 
for ECH/~~CCD on ITER. The antenna was designed 
and fabricated for the ECH/ECCD experiments on the 
TRIAM-1M tokamak in relation to the ITER. Our an-
tenna is designed as a symmetric-direction antenna in a 
new extended branch of operation region[2]. The steer-
ing angles of S-19 degrees are available in the design, 
in addition to the angle near 0 degree. Using this an-
tenna, the both ECH and ECCD experiments are possi-
ble. Here, a side of the squared cross-section is 31. 75mm 
and a length of the antenna is 2.075m. The maximum 
power that transmits in the antenna is 200k W in our 
system. The evacuated circular corrugated waveguides 
with a diameter of 31. 75mm are used in the transmis-
sion line and the old simple waveguide-antenna. Similar 
cross-section area retains to avoid arcing events in the 
antenna. The antenna is made of Aluminum, and the 
aluminum welding technique is used to evacuate the an-
tenna and to make a water-cooling channels. 
A facility for low power tests at NIFS is used to mea-
sure the intensity and phase profiles. The system is com-
posed of a vector network analyzer and moving stages 
and so on. Although it may work in the frequency range 
of 40-180G Hz, a launcller for the operating frequency is 
needed in the test. A HE,l mode generator prepared 
at Kyushu University is used here. The mode generator 
is composed of a scalar horn antenna and a corrugated 
waveguide with a diameter of 31. 75mm. Figure 1 shows 
a schematic of the test. The output beam should be 
radiated along the measuring z axis, provided that the 
antenna works as a symmetric direction antenna. 
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Figure 1: Schematic of low power test measurements. 
Figure 2 shows the intensity pattern, the intensity and 
phase profiles of the output beam in a case of 11.5 de-
grees. The electric field is in perpendicular to the steer-
ing plane at the test. The intensity pattern shows to be 
a Gaussian-like beam, and that there is an offset on the 
beam center in the intensity pattern. The pha.'3e profile 
shows that the beam is expanding along the propaga-
tion. The center of the phase profile corresponds to the 
beam center in the intensity profile. It means the beam 
propagates along the measuring z axis. The fraction of 
the output power to the input power is evaluated to be 
about unity. The surface integrals of the intensity pat-
terns at the input and output beams are used in the 
evaluation of the fraction. The antenna works as a sym-
metric direction antenna correctly. 
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Figure 2: (a) Intensity pattern, (b) Intensity profile and (c) 
Phase profile in a case of 11.5 degrees. 
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